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Bropafl Me}KAyHapoAHafl KOHtpepeHpf] 
OpraHHsaHHH OdbeAHHeHNbix HaAini 
no npHMeHeNHio aroMHoti sKeprHH 

B MHpHhlX Aejinx 


A/COi^P/1 

U3SR 

ORIGINAL: HIlooIAI 


Ho nofl/icwMi or/iauiCHMHi ao o(j)MUHa/ibiioro cooOiuciimh iia Koiii|)i’peHUKH 


25 YEAR RE-REVIEW 


BtJJlEJIEHHE MHJlHBMIiyAJIBHblX PEUKOSEMEJlbHblX 
3J1EMEHT0B 

A.W.PnCJqwKOB, M.M, CeHHBHH, 
lO.C.CKJIHpeUKO 

B peayaBTaTe MHorojieTHHx HccaeaoBaHHK xHMwqecKHx cboKctb 
p.3.3,, BHnoaneHHHx, b qacTiiociH, pyccKHUH yqeHtiMH (cm. i-i6), 
dbuiH HaMeqeHbi nym pasaeaemin mx CMeceK. Ho Meaee BaaHyio poaB b 
fleae npoMuinaenHoro noayqeHWfl KOHueHipaTOB h qacTbix npenapaTOB 
p,3.3. curpaaH pa(50Tbi coBeicKHx reoaoroB h reoxHMHKOB, OTKpuBinHx 
pna FOBHX peaKoaeMeaBHKx MHHepajiOB, b tom qncae - h nopo^iooOpaayio- 
muL (17-19) H HayqHBnmx $opuBi HaxOH/(eHiifl p.a.a. b npnpoae (20). 

Wa coOcTBeHHO penKoaeueaBHHx MMHepaaoE, Coaee hjih Menee mnpoKO 
pacnpocTpaHeHHbix na TeppHTopMw CCCP, mosho otmothtb uoHaiiMi, Kce- 
HOTHM, jionapHT» MTiponapHSHT, $eprycoHiiT, a i-aKse anaiKT, b koto- 
pOM p.3.3, HrpaioT no;iqnHeHHyK) poxB. KparKaa xapaKiepHCTHKa 3thx 
MHHepajiOB, MecToposaeHHH KOTopux BCTpeqaBTCfl B paaxwqHHx oOjiacTHx 
CoBeTCKoro Coioaa - Ha ypajie h b CpesHeli Ashh, b CmOmph h Ha kojib- 
CKOM nojiyocTpOBe - npHseaena b TadJiHue I. 

ucJmenaBecTHaH Tpy^iHOCTB pasflejieHHH CMeceH p.3.3, oCycjiOBjieHa 
He TO;iiBKO 3HamiTejiBHNM HHCJiGu 3JieM0HTOB B rpynne, ho h npeneABHOH, 
nOqTH 3JieKTpOHHO-M30TOnMqeCKOH djIH30CTBK) HX CBOHCTB, CBflSaHHOK 
c 3anojiHeHiieM 4 | -oOojioqKH. Hawoojiee BunyKJio paajiHqHH cboWctb 
Bcex HH;5WBMHyaJIBHHX p.3.3. (a, COOTBeTCTBeHHO, H BbICOKHe CTeneHH 
pasaeJieHKH cweceM ) npoABjiHioTCH b KOMnjieKCHbix coeAKHeHKax, a 41.3 
OT^XeJIBHHX 3JieM0HTOB - B HX COeaHHeHHHX C aHOMaJIBHOfl BaAGHTHOCTBJO 
FaaBHBaa HCCJiesOBaHHH icjiaccHqecKOH pyccKon idkoau KOMnjiipKcieiCTOBj 
iHKOJiH HyraeBa h KypHanoBa, o^hh H 3 asTopoB nacTOHiflero 40^^34,8-5 




TadiiiHaa 
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x) /laKHHe npHBeaeHH He ana KOHOMHHepaaOB, a ajia noposH 
XI) CyMuapHoe coaepsaHHe Bcex p.3.3. 
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coDMecTHO c TepeHTBenoH OKOJio :L‘o jiot Toiwy iiaaaj!^ Ha^aJli^ 

paOOTu no BbmejienHio m H 3 ,yyuiiMio Miiorooopaantjx itOMiuieicchux coe^in- 
HeHHti p.3,a„ 3 th padOTU ne tojibko iipHBCJiH k ycTanoBJieHMio Kracca 
KOMnJieKCHUX COG^^MHeHWii p. 3 .a,, HO M nOaHOJlHJIM BUHBHTb PHA BaKHUX 
saKOHOMepHOCTeii. OKaaajioob, ^to p,3,3. oo'paayioT Hawdojiee npoMnue 
KOMHAeKCU C KMCAOpOAOCOAOpKaiUHMH KMCJIOTaMH ( lipeMMyiHeCTBe HHO c 
opraHH^ecKHMH MHoroocnoBiihiMM oiccHKMCJiOTam) , a TaKKe c aaoTcoAep- 
KainHMM opranMqecKHMM coeAWHeHHHMH. Bo Bcex cjiynaiDc ycTotiqHBOCTB 
KOMRAeKCHbix coeAMHeHMll BoapacTacT c yBejiHHeHHew nopHAKOBoro ho~ 

Me pa p.3.3. (HAH C yMOHLUieHHeM HX MOHHUX paAHyCOB), HTO HBAHeTCH 
ochoboM HcnoABSOBaHHH KOMiuieKcooOpaayiomHX peareHTOB bo Bcex msto- 
Aax pasaeAeiiHn cMeceti p.3.3. B AaALiieiiiiieM HsyHeHFie KOMiiAeKCHux 
coeAHHeHHtl p.3.3. Obuio npoAOJiKOHo BO MHOBHx paooTax (28-35). 

fllBJieHHe KOMBAeKcoodpaaOBaHHH wr-paeT Bawiiyio poAL aoko b npo- 
Eteccax BHAOAeHHfl p. 3 . 3 . c iiepeMOHHOii BaAeHTHOcTBK). Taw, qeTupex- 
BaAGHTHMii pepHM nepexOAHT b opraHH^ecKyio (basy b bhab KOwnAeKCHOii 
KHCAOTU oociaBa [ce ( N 03 )^^ (4U); npw 3 tou npopecc 3 kc- 

TpaKaHW MOKOT ObITB OCymOCTBAGH B npOCTOM H npOH3BOAHTeABHOti HH- 
sceKTopHoK KOAOHHe HenpepbiBKuro AeflCTBHH (41), B pa3BHTHe MeTo^a 
OpAOBa (i6) BUAOAeHHH HeTbipexBaAenTHoro uepnfi b bhao icoMnAeKcuoro 
coeAHHeHHH c OKcaAaT - h aneTaT-woHaMH, oahh hb asTopoB Aoraia^a 
II BarHHa . (42-43) noKaaajiii , ^to mokho hcxoahtb H3 HMTpaTHux pacTBO- 
poB c pH He BHiue 3,5, bboar aueTai auuoHWfl b cooTHomeHHM 8 : I h 
OKcaAST I4;I; npn 3T0 m yAaeTcn noAyMHTB mhctuM peputi c buxoaou 
95-98^. 

B TOCAeAHHe TOAH SlIAa r.KIHBAOKa H pO.TB HliAeHHH KOMnAeKCOOO- 
paaOBai-iMH b KaaaBuieMCH qncTO yAOKTpoxHMUHecKOM npooiecce BUAeAemiH 
CaMapHH, eBpOAHH H HTTOpdHH, nopOXUAHAUX B AByXBaAeTHOe COCTOHHHC, 

B auaABraMy. ABTopaMM, coBMecTHO c CxporaHOBoK, dbiAO HayqeHo (44) 
BAMflHHe pflAa $aKTopoB Ha 3AeKTpoAHTi'mecKoe iiOAy^eHHe awaABraMH 
HTTepOHH. BbiAO noKasaHO, ^to umpaT - m, b MeHLiueti CTerieHH, ape- 
TaT-HOHbl HeOOXOAKUH AI’IH npeAOTBpameHWH THApOAHaa COAH HTTepdHfl 

B TOM MHTepBaAe pH, B KOTopoM AOCTaTOHno ycTOH^HBa odpasyiomaacH 
SMaABraMa 3TOro weTaAAa (4-7), oiiTnwaABHoe snaAeHHe ^ 6,0, C 
Apyroii CTopoiibi, wsduTOK ahmohhokhcaom coah me.AOHHoro MeTQAAa rio- 
HHacaei KOHueiiTpauHio He CBAsaHHoro b KOMriAeKCHuH aHwoH HOHa 
M, Teu caMHM, CABHraeT b Aesyio CTOpoHy uonB pasHOBecHfi aAOKTpoAH- 
TMMecKoro BoccTaHOBAGHHH, npMBOAHmero K oo'pasoBanMio aMaALraMH: 
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^ (awajiBraMa) . 9T0 MOJKeT ObITL ripOHJlJIIOCTpMpOlia- 

HO flaHHbiMW, npnaeseHHbiMM b laOji. 2, r;ne conocTaBJien buxo^i uTTep- 
(5Mfl C KOJIH^ieCTBOM flOOaBJieHHOrO JIHMOHHOKHGJlOrO Kajiwn. 

TadJiMua 2 


BsflTO (b Mr) 

YSjOj KgCUgH^o,) 

OTHOuieHHe 

r/MOHax 

Bbixoa 

Bee ^ 

lOu 

0 

— 


70,2 

100 

164 

I : 

i 

82,1 

luu 

330 

1 : 


94,5 

lOU 

360 

I : 

4 

74,7 

lOu 

1320 

1 : 

8 

54,3 


AHajioriwHue saBwcMMOcTH (Sbuiw riojiy’-ieHu «aMH cawapwA w 
eBponwHo 

CMCTeMaTH^ecKoe KccjieflOBaHHe bjihahha pa^a $aKTopoB aa npo- 
uecc aneKTpojiHTHqecKoro BOccTaHOBJieHHH m, b nepsyio oyepe^B, bjihh- 
HHH KOMlUieKCOOdpaaOBaHHH, nOSBOJIHJiO Hau flOtfHTBCH aHaMHieJlBHO (5o- 
jiee BucoKoro BBtxoaa MTTepOMH, yeM OhiJi flOCTHrHyT b padoie asTopa 
3Toro MeTOfla - MaK-Koa (45). CooTBeTCTsyiomee conocTaBjieHwe napa- 
ueTpoB onuTa npMBeaeHo b Ta(5jiKue 3. 

TadJiHua 3 


napaMexpH oraiTa 

B padOTe 

MaK^Ofl (45) 

B pa(5oTe aBTO- 
poB (44) 

pH cpeflBi 

cjiaOo-mejionHan 

6,0 

Tewnepaiypa 

30-35° 

5° 

KOHueHTpauHfl MTTepdHfl 

1,18^ 

2,0 

CoTiepiaHHe HTTeponn b 
M cxOflHOM npenapaie | 

95^ 

99,9^ 

OTHODieHHe 


1:2 

BMXOfl HTTepdHH 

23%^ 

9^ 


X 


PaccMHiaHO no aaHHHM MaK-Koa 
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PaSM^HH B yCTOflqWBOCTH KOMnjieKCHbIX COeflHHeHHfl Bcex OCTaJIB- 
HHx p,3.3. 0Ka3UBa»TCfl He;nocTaToqHtiMH fljifl nojiy^eHHfl hmctux npena- 
paTOB B O^HOM UHKJie, OAHaKO, y<U!TbIBafl MOHOTOHHOe M3MeHeHHe yCTOfl- 
qWBOCTH KOMHJieKCHtlX COeflHHeHMfi B SaBHCWMOCTH OT nopHflKOBoro HOMepa 
ajieMeHia mokho, aoBMpya KOjiHqecTBo KoimjieKcoodpasyiomero pearema, 
nojiy^HTB ^p36 $331)1 pasjiH’iHoro cocTSBa, TaKMM nyieM mokho b otiho- 
KpaTHOM npoqecce soohibch rpydoro cwecM p.3.3, Ha pa^i 

iioarpynn c wenBiniiM tiHCJioii KownoHeHTOB b KaKsofi H 3 hhx. 

UflHHu H3 asTopoB HacTOfliJiero coooineHHH Om my^eu ^po^ecc 
aejieHHH Ha uepMeByio h HTTpHeByw rpynny npH homodih KapdonaTOB me- 
jiO'iHbix iieTajijiOB (46) . Bhjio iioKaaaHO, 'ito npH BsaHMO^eitcTBHH I h. 
pacTBopoB xJiopHflOB jiaHTaHa» Heo^HMa, httphh h apOMH c KapooHaiaMM 
aWMOHHH, HaipHH H KSJIHfl ( 1-3 H. paCTBOpU) OOpasyiOTCfl TpyflHOpaCTBO- 
pHMHe B BOfle coeawHeHUH, cocTaB KOTopux OjiHxce Bcero OTse^aeT ^lop- 
yyjie npocToro RdpooHaia TR2(C03^)^ n H^O i; yBejiH^eHneM b 
MCX04HOM pacTBope KOHiteHTpaiiHH KapdonaTa mejiQ’iHoro uemajuia, pacTBO- 
PHMOCTB 3T0r0 COeaHHeHHfl BO BCex HCCJieaoBaHHUX CJiyqaHX ysejiHUMEa- 
eTCH, qio HaHOojiee HorHqHO oObhchm^b oopaaoBaHHeu JierKopacTBopH- 
MHX KOMHXeKCHUX COeaHHeHHH IipeflnOJIOEMTeJIBHOrO COCTasa 

Me3[TRCC0j)J . rae Me-A/a; /c; /YW/ , a 

I’R Not’’*-, Y^*, JctoMibbootb laraix coeanHeHHtl Hooae- 

AOBaHHUX pa^KOaGMGJIBHBIX 3JIGMeHT0B paCTGT OT JiaHiaHa K 9pdMK),T,6, 

B nopfljiKe yueHBineHHH hohhhx pawcoB. IIpMBeseHHbie b TadJiHae 4 
peayjiBTaTbi onpe7;ejieHHfl pacTBopuMociH HMiocTpMpyioT aio yTBepatfleHHe, 

TadjiHua 4 



x) OcaflOK He o^pasoBUBajiCH hjih npa CToaHwn nojiHoc''’Bio 
paCTBOpjOICH. 
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i/lHTepecHo OTMeTMTL, Hi'o pacTBopuMOCTi) saBHCHT Taicse OT npwpo- 
abi BBefleHHoro mejio'iHoro ueiajuia, ^to MOmeT (5 utb npowjunocTpupoBano 
flaHHblMH TadjIMUbl b. 

TaCSjiMua 5 


WTTpHfl 2 H 

" 3 H 

3p(5Hfi 2 H 

" 3 H 

nO-BM 3 HMOMy, 3T0 OtfBHCHfleTCH paajIW^MeM pH paCTEOpOB KapOO- 

HaTOB meaOMHblX MeiaJUlOB npH HX OflMHaKOBOfi MOJIHpHOtl KOHUGHTpaUHH, 
TITO B CBOK) OMepeflB BJiiineT Ha CHCTewy paBHOBecwti: Kap(5oHaT-dHKap- 
OOHaT-aTuoc(pepHafl yrjieitwcjiOTa, T.e, Ha KOHiieHTpauHio necEHsaHHoro 
KapOOHaT-MOHa, KOTopaa HenocpeacTBeHHO bxo;[iht b BHpaKeHwe koii- 
CTaHTU HeCTOKKOCTM KOMIIJieKCa, 

TaKHM oPpaaOM, fleaemie Ha nosrpynnn c homoiubk) KapOonaTOE 
mejioTjHbK MeTajiJiOB ocHOBano He Ha paajiMTiHOli pacTBopuMOCTH "^;boK- 
Hux cojiefl", a Ha paajiHHHOM ycTOMTiMBOCTH KOMnjieKCHtix KapooHaioB. 
mcTB ocHOBaHHH npe;iiiojiaraTB, hto stot nexaHnaM coxpaHHeTCH h b 
cjiyTiae aeJieHMH Ha noflrpynnu npa homoihh apyrux "flBOHHiix: cojieR" 
peAKoaeMeJiBHHx ajieMeiiTOB h meJiOTiHhix weTaJUioB (cyjiB^aTH, ^opuMaTti 

H np«). 

Ha aHaJiorHHHOM npHHUHne mokgt outb ocHOBaHO h ^ejieHMe iioa- 
rpynn na cmgch Ha hcckojibkhx ajieweHTOB. a HacTKOciM, BarnHOfi dtui 
paapadOTaH flByxcTaflHWHbiM Meiofl (47) OTflejieHHH rJiaBHOw Maccu httphh, 
OCHOBaHHUK Ha. HeKOTOpOM paaHHqHH B yCTOiiH[HBOCTH 3THJiemHaMHHTeT- 
paaueTaTHbJx KOwnneKCHbix coe^iMHeHHM ajieMeHTOB HTTpaeBOii no^rpynnH 

H HTTpHH H BHCOKO0 (SU-SO^o) KOHUeHTpapHH B CUpBe HOCJieAHerO. llpH 
3TOM BaKHO CTpOPO C0<5jH0^aT£ 3KCnepHMeHTaJlI>H0 KatifleHHbie COUTHOffleilWH, 
C 0?^H0H CTOpOHbl, MGEay KOJIH^eCTBOM KOUIlHeKCOOOpaaOBaTeJIfl M co^ep- 
saHHew B cbipBe ajieMGHTOB ot ho Lu (na 1 aiane), c npyroH 

CTopuHHi MeacHy coflepKaHHeM "HeKOMJieKCOoopaayiomHx" b hshhom cjiy^iae 
ajiGMSHTOB H KOHHTiecTBOM ripHMeHHeMOro ocaHMTejifl. CymecTBeHHyio pojiB, 
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SjieMGHT 


KoHueHTpauHH 

HOdaBJieHHoro 

MeaC 03 



U,49 U,97 i.I9 

0,66 9,83 13,68 

0,60 4,33 3,24 

0,89 li,5B 14,30 
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oco<5eHHo Ha btopom aiane MrpaeT aiiaqeHwe pH paoTBopa. 

PacnpeflOJicHHe tfojiBiiiHHCTBa ajieMeiiioB MiTpHesoH rpynny m kt- 
TPHH KOHTpOJIHpOBaJIHCB npM 11 OMOIHH COOTEeTCTByiOiUMX paflWOaKTHBHHX 
HsoTonoB. l/lJiJHocTpapHeM 3ii)fieKa'KBHOCTH flanHuro MeTu^ta Moryi cjiysHTB 
4aHHHe, npMBoaeHHbie b Ta(5jimj.e 6, nojiyqenHue Ha ooraiofi HTipweM 
CMeCM npH COOTHOlUOHHH dJlTA K ( Lu - Ho)^ 0:^ paSHOM i;i, 

pH - 4,7 H KOJiH^iecTBe oca^HTejiK M3 pacqeia' na CTexMOMeTpHqecKoe 
cooTHOuieHHe ero k Y, Ho'Ccl . AnajiorMHHe /laiiHue ChuiH nojiy- 
qeHBi H ajih BTopuru aiana pasflejienHH. B pesyjiBiaTe flByxcTaflH0Horo, 
OT^eJieHHH dhijiw nojiyqoHH cjieflviomHe KOHueHTpaTu: 

KuHnoHTpaT Ho - Lu c coAepHaHneM mttphh ho dojiee 
2* noHpeHTpaT httphh, coinepjcainHfi ho oojiee b> npHMeceB 3Jie- 
MeHTOB wripHeBOfi rpynnbi. 

3. KoHueHTpaT OrcL-Dn c coAepacaHiaeM httphh iie (Jojiee 
25-307., ^ 

llpoAOjiJKHTejiBHOCT-B oCeHx CTasHH npouecca He oojiee cyiOK, bu- 
nojiHemie eru BectMa npuCTo. 

BcjieACTBHe pa.iJiHqHyK ycToaqHBOCTM KOMnjieKCHbix coeflHHeHHH 
^0 p.3.3, MOSCHO npH AaHHHX, OTHOCHTe JIBHO UlI'i'MMaHBHblX yCJIOBHHX IipH 

MHoroKpaiHuM iiOBTupeHMH sjieMeHTapHux aKTOB nojiyqnTB Bce icoMnoHen- 
Tu B qwcTOM BHse (flpoOHaa KpHCTajuiwaapHa, HOHOoCMenaaH xpoMaTO- 
rpa$wfl, npoTHBOToqHafl 3KCTP3.kahh -cm. 48-50). 

SHaqeiiHe HBJieHHH KOMHJieKcooOpaaOBaHHH b npcpecce xpoMaio- 
rpa$HqecHoro pasAejieHHH CMeceH p.a.a. HarjiHflHO BuieKaeT He tojibko 
M 3 Heyflaq nepBbix onbiTOB no npocTOMy BHTC''HeHHio (51), ho h ho pac- 
CMOTpeHHfl npHpoAHi ycneuiHO HcnojiBsyeMHx peareHTOs (okcm-m aMWHono- 
jiMyKcycHiiie hmcjioth) h ycjiOBHii mx npHMeHeHMH ( HanpHMep, pesican 
saBHcmiocTB cieneHH xpoMaTorpapqecKoro pasAcjieHHH ot HeGojiBUiHx 
H3MeKeHMli KHCJiOTHOCTeiS pacTBopa). UAHaKo onpeaejiHiomafl poJiB kom— 
njieKcooCpaayioiHero pearenia b paasejieHHM cweceM p. 3 . 3 . He Hcioiio^aeT 
HeoOxopMocTH TmaTejiBHoro Budopa HOHoodMeHHoro copo'eHTa. Kan dHjio 
nOKaaaHO HaWH, Ha MHOrOHHCJieHHblX KaTHOHHIOB, npOHaLOAMMblX B UCOP 
(CM. HanpwMep 52 - 53 ), ajih uejieii xpOMaTorpapqecKOro pas^ejieHHH 
cweceM p.3,3. HaHdojiee npHrofleii conojiHuepHsanHoiinHt^ cyjiB$OKaTHO- 

HHT Ky-2. 

KoMnjieKcooopaaoBaHwe KrpaeT cymecTBSHKyio pojiB h e Haadojiee 

ciapoM MeTose paaflejieHHH p.3,3, - ApodHofl KpHCTajiHH3au;MH, KasajiocB 

da ueuMKOM caanpyioinerocfl Ha paaJis'saKx b pacTBopHMOCTH, AeHcTBHTejiB- 
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TadJiHi^a 

Pacnpe^ejieHHe OTfleaMtix peaKoaeMejiLHHx ajieMeHTOB npH npHMeneHHH 

paajiH'iHitt oca;z{HTejieM 
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HO, KpHCTa/i/iHsauwH ajieMOHTOB uepweBoM rpyiiiitj rjpni;ieiieHHe Haui/iH 
rjiasHHM uopaaoM sboMhug HwipaTti p.3.3. w pn^a oaho-h AsyxBdJiGHi 
HUX MeTaMOB. WaseCTHO, MTO qOTKyiO rpaHB Meacay flBOViHLIMH COJIHMM 
M KOMnjieKCHUMH coeflWrieHiinMH npoBGCTH He npocTO, ecjiH Booome bob- 
MomHO. AJia KpucTajuiMsauKH nocjieaHHx ^jighob HTTpuesoH rpynnu, njio- 
XO KpWCTaJIJIHSyiOmHXCJi B BMAe dpOMaTOB, npHMeilHJIM (.63) MX A’BOMHyiO 
COJIB" c OKcajiaTOM aMuoHHfi. 6 nocjieAHeM cjiyqae dbiJio HenocpeACTBeH- 
HO AOKsy^HO HajiHMHe KOMiiJieKCOoopaaoBaHMa (54,55). HaKoneu, aa 
nocAGAHee AecflTMJiGTwe noHBMHCB padoTU, xapaKTepwayiomiiecH coana- 
TeJlBHBlM HCllOJlBaOBaHUGM KOlAnJIGlCCOOdpaS OBaHHH B npouecce APOO'HOil 

KpHCTaJiJiHsauHU (56,57). 

B npHHuwne qwcTue npenapaTU bcgx HHAMBWAyaJiBHbix p.a.a. MoryT 
(5b!TB nojiyqeHbi phaom mgtoaob; Taic, nanpMMep, MHorHG roAU kohugh- 
TpaTH M qucTKG npenapoTU pnAa p.a.a. nojiyqajiHCB mgtoaom wpodHOii 
KpHCTajiJiHsaAMM, npeAJioKeHHHM MeHAejiGeBUu,M b nocjieAHiie roAU ao- 
BGAeHbJ AO noqTH MaKCHWaABHblX BOaMOKHOCTGfi baoaepCKHM C COipyAHH- 

KaMH (58-62). OAHaKO mgtoa ApodiioB KpHCTaAjmaauHH, no3BOAHK)iuMB 
nepGpadaTbiBaTB oahobpgmghho aoboabho doABiuHe KOAHqecTBa CMeceii, 
OKaaajica MaA 03 $$eKTMBHbiM ajih noAyqGHMfl npenapaTOB bhcokoK qMCTO- 

Thl HG TOABKO BCAGACTBHG AAMTGABHOCTH, TpyAOGMHOCTH M MGXaHHqGCKHX 
nOTGpB, HO H, rAaBHbIM odpasoil, BCAGACTBMG AOBOABHO pGSKOBO yMGHB- 
fflGHWH CTeilGHH paBAeAGHHH IIO MGpG yBGJir.qeHMH KOHUGHTpaUHH OAHOrO 
H3 KOMnoHOHTOB. C APyroM CTOPOHH, M03KHO HOAyqaTB qHCThiG npenapa- 
TbI BCGX p.3.9. MGTOAOM HOHOOdMGHHOa XpOM8 TOrpa$HH. UAHaKO B AOil- 
CTBMTGJIBHOCTH 3T0T MGTOA, KOTOpHM dUJI H HOKa OCTaCTCfl HeaaHGHH- 
MblM AJIH ASHHOM UGAW, OdAHAaGT CpaBHHTGABHO WaAOM lipOWSBOAHTG AB" 
HOCTBK) no oTHomeHWKj K pasAeAHGiiOM cyMMG, qTO AOJiaeT ero McnoABSO- 
BaHHG UGAGCOOdpaSHHM AHDIB A^IH ^OAGG WAW MGHeG OdOraiHGHHblX HCKOMblM 
KOMnOHGHTOM CMGCGR, 3AeKTpOXWMWqeCKOe BUAeAGHHG caMapWH, GBponHH 
M HTiepdHfl HBAHGTCH npGBOCXOAHWM MGTOAOM HOAyqeHHH qilGTblX npGHa- 
OaTOB 3THX aAGMeilTOB, HO H OHO, KaK 6HA0 CKOSaHO BbUllG, AOCTaTOqHO 
3(|}(peKTHBH0 AHIB npM SHaqHTGABHbtX COAepsaHMflX HCKOMOrO OJieMGHTa B 
hcxoahoH cmgch. Bee 3to roBopuT o ueAGCOodpasHOCTK coqeTaHHfl mg- 
TOAOB paSAOJIGHM - TOKOrO COqGTaHHfl, npH KOTOPOM HCnOJlBSOBaAHCB 
Oh HawdOAGG CMABUBie CTOpOHH KajRAOrO H3 MGTOAOB paSAOAGHHfl, HTO 
oOecneqwBaAO Ou nawdoAGG noAHoe h BKOHOMMqHoe noAyqeHHe qwcTbix 

npenapaTOB bcgx MHAMBMAyaJiBiibix p,3.3. 

B AHTGpaType onneaH pHA noAiibix cxgm nepepaOoTKM p.3. CHpBn 
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Ha KOMnoHOHTbi (63-64). B HacTOHuiew mumie uejie- 

cooCpasHO AaTB xapaKTepwcTHKy TexHOjiorHMecKoii cxeMU coyeToiiMfl 
pasjiHqHbK MeTOflOB, npeflCTaBJiHiomerocH hsm Hanoojiee pauMOHajiBiibiM. 

ZlJiH npouuiJienHoro nojiyyenMH micTbix npeiiapaTOB iin/iMEnaya.iLHHx 
p.3.3. uepweBOfi noflrpynny ueJiecoo^pasHO HcnojiBaoBauHe MOHapHTa, 
jionapwTa, anaima, a ^ijih nojiyyeHHH ajieMeHTOB HTipweBOJi no;zirpyrinbi 
KceHOTHMa H ^eprycoHHTa; HTTponapHawT mokot cjiyKWTB cupBOM sJifl 
nojiytieHHH ojieMeHTOB ksk uepneBoS, laK w MTTpweBOK no;irpynn. Cpe;^- 
Hee coaepacaHHe okmcjiob p.a.a. b "HTTponapHSHTe", onpesejicHHoe 
H3 4 napajiJiejiBHbix HasecoK xHMMqecKHM aHajiH30M (cpejiHAH npooa, uto 6- 
paHHafl OT 2 TOHH nopo^b!) cocTaBMO OKOJIO 23^, PeHTreHOcneKxpajiB- 
HhiH aHa;fiH3 cywMu peflKoaeMejiBiibix ajiaueHTOB, BbinojiHeauHR H.B.Typanc- 
Kofi, aaji cjieflyiomne peayjiBTaiH: 

La Cg Nd Pr Sm Cd Mo E^ Y 

9,7 2i,7 12,1 2,2 3,b 4,0 4,9 1,2 2,8 1,7 36,2 

laKHM uOpasou B MaTepwajie HeaiiaynTejiBHo npeoojia^iaeT uepHesafl 
noy^rpynna p.a.a. na^i HTTpHesofi ( 53,2 h 46,8^ cooTBe-rcTBeHHo) . 

AO nocjieaHero BpeMena na MeTO^HKy bckphthh cupba, KOTopan 
B OCHUBHUM unpeflejifleTCfl aHMOHiioft qacTBio p. 3 . MHHepajiOB, odpamajiocB 
CpaBHHTeJIBHO MaJIO BHHMaHHH H B dOJIBIEHHCTBe CJiyqaeS B TOXHOJIOrH- 
qecHOii (a He aHajiHTHqecKoa) npaKTWHe nojiBaosajiHCB cnoccoow paajio- 
EeHHfl KMCJiOTaMH. McioiioqeHiieM flBJiHJiocB, noHajiya, jihuib aaBHO npwMe- 
Hflewoe ^jifl cnepn^iMHecKoro pesKoaeMejiBHoro MWHepajia JionapuTa (h, 
BOSMoaHO - $eprycoHiiTa; xJiopHpoBaHwe (65,65;, npH KOTopoM Bce 
flpyrne KOMnuHeHTH paa^ejiHioTCH h HcnojiBsyioTCfl aocTaTOHiio nojiHo,tiTO 
ae Kacaeicfl peflKoaeuejiBHtx ajismeHTOB, to ohk nojiy^iawTCH b 
0oraToro (cBbirae 3 O 7 . p.3. a.; itoHueHTpaTa, T-aK naaHBaeMoro "xjiopjw- 
Horo njiaBa" b yjioOHOii fljia ^ajiBHeiiiiieK TexHOjiorHqecKoti nepepa<5oTKM 
(pOpMe. MOHapHT M KCeHOTMM I^eJieCOOOpaSHO BCKpUBaTB me/IO^BIO. 

MHoroHHCJieHHbie pasHOBHaHOCTw anaTHTa Bpe^CTaBjiHioT cooon cone- 
TaHne pflfla m8omop$hhx coe^HHeHiia (67;. UoflepMaHiie p. 3 . 3 . b anaiw- 
Te no aaHHuu w,J(. BopHeMaH-CTapbiHKeBHH (68) kojigOjictch ot cjie^oB 
AO 3,18^. JlajiBHeHmee HsyqeHHe XHMHqecKoro cocTaBa XhcJhhckmx (69) 

M ypajiBCKHx (70) anaTHTOB noflTsepflMJio otm pesyjiB'raib:, - b HeKOTO- 
pbix odpaapax Haa^teno ao 5^ p.3.3. Bonpocy nonyTHoro HSBJieyeHMfi 
pesKoaeaejiBHHx ajieMeHfOB 113 anaiHia npH eru nepepaooTKe na cpoc^op- 
co^tepsamHe iiwHepajiBHHe ysuPpeHHH (Jmh nocBHineHM MHorwe pafioTn co- 
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BOTciCHx yqeiibix eine a 30-x ru;[tax iiauiero Bena (59,61,71-73). MiiTe-- 
pec K. 3T0My BajKHOuy ajih napoflHOro xosflKcTBa Bonpocy ho ocjiao'eBaer 
H no HacTOHmee Bpeun (74-75). 

XjiopMpouaiiHe h o(5pa(5oTKa mejionBio - ne e^tHtiCTBenHue bosmojs- 
HOCTM M3(Se}lcaTB ;tJlHTOJlBHHX, OO'BeWHblX U TpyAOOMICMX npOUeCCOB KWC- 
JiOTHoW nopepadoTKH. B KanecTse iipMuepun mhbix noyucoaoB k pemeHuu 
aToH aaaami momho npHneoTH npwMeHHioinHecfl b CUIA Jipe^BapwTejiBHoe 
npoKajiHBaHMe dacTHesHTa Ma paapyuieHMH aiiHOHHOiJ nacTH MWHepajia h 
paanoMCHHe HTTponapwsMTa nyreM cneKaHHn ero c cyjiB$aTOM aMuoHMn, 
BLinojiHeHHoro HaMW. OcianoBMMcn na nodJie^lHeM npwMepe hockojibko 
nojipoOHee. 

llpHiiefleHiibifi B TadJi. I "HTTpMnapnaHT" HaasaH MwnepajiOM ycjioB- 
Ho, Taic b fleMCTBMTejiBHOCTW 3T0 - nopo^a, co^iepaainan no wenLiueM 
Mope ncTbipe pe/tKoaeMejiBHHx Mnncpajia - MonamiT, kcohotmm, $jiiooue- 
puT 11 codcTBeHHO HTTponapusMT - C^TOpKapOOHaT p.3.3, H KapCoHaT 
KajiBUHii. Kan bm^ho na jiaiiHtix, npHseaenHux b ladJi. 7-8, iiepennc- 
JiOHHue H ocTaiBHBie MMiiepanorimecKH w^ieHTiipmipoBaHHHe KOMnoneHThi 
nopoflbi MoryT Obitb nepeBe^ienbi b pacTBOp ^leilcTBMeM KOHiteHTpupoBan- 
HOii CepHOa KMCJIOTBI H p.3.3. MOryT OUTB nOJIHOCTBK) H3BJieqeHU Tpex- 
KpaTHHu BLimenaniiBanMeM. 

TadJiHita 7 



x) 11 M Hi odpadoTKa bo bcgx cjiynanx npoii3B0flWJiacB 
cepnoil kmcjiotoH, 
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Tao'jiMua 8 


N? OHHTa H 

N2 BbllHGAa- 
HHBaHMfl 

I 

2 

3 

4 

CpcAHoe 

I 

b4.6 

63,3 

60,3 

59,1 

59,3 

n 

43,9 

32,9 

38,3 

39,1 

3y,4 

111 

1,5 

3,8 


1,8 

2,1 


OflHaico B OojiBiuHx Macuiiadax cepHOKHCJioiHbiii motoa hg o^ohb 
YAOOeBy mBHbiM oOpasoM, Hb-aa ajiht'^JIbhocth. IIosTOMy ouji Hcnpo- 
OosaH Tipyroii sapMaHT paajionceHHfl - cueKaHHe c cyjit^aTOM awMOHMA. 
PesyjiBTaTU npoe^enn b Ta<5ji. 9 ( TRoO, b % ot HasecKH, cpe^- 
HHe W3 b napajiJiejiBHUx ohlitob). 

TadjiHpa 9 



Kan BHflHO M3 ladMUH, Bbixofl yBejiM^HBaeicfl ksk c noBHiueHneM 
Teunepaiypu 650®), laK h c yBeJiH'ieHHeM MadtiTKa cyjiB^aia anuo- 
HHH, B dOJIBfflHX MaClUTaOaX BHXOfl Odbl^HO HOCKOJIBKO HHIO, DO-BHAHMOMy, 
H3-3a pefflMa noABGMa TeunepaiypH. usHaKO, dJiaro^apfl HedojiBuioMy 
BpeMGHH COCJCTBeHHO CnOKaHHA (3U-6U 3TOT npouGcc HGCpaBHeH- 

HO BbiroAHee, lew pa3Ji03iceHi!e cepHOfi KMCJiOTOfi, ocodeuHO ecjin y^ecTL 
HenojiHOTy pasjiO/KeHHH MaTepwajia cepHOKMCJiOTHHu cnocodoM iipH oaho- 
KpaiHoia oopadOTKe (ladA. 7;. JlajiBHeainaa oopaooTKa cneKa npowsBO- 
AHTCH KaK 0<5bI1HO - XOAOAHO 8 BOAOK, 

B HacTOflineM cooomeHHM paccMaTpHBaioTCfl amhib pauMonaABHHe 
HyTK BKAefleKHfl KKAHBHAya^i>KHX p.3,3. OyeBHAHO, UTO 3TM HyTH OA“ 
HOSHa^KO OnpeAeAHIOTCfl COCTaBOM HCXOAHOPO CHpBfl H B 3TO0 CBfl3M 

Moryi OHTL pasOMTbi Ha 3 rpynnu: 
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A. Mwfiepajiij nepwoBOH iio^rpyiinbi; 

E. MwHepajiLi WTTpMeuoti no>[irpynnbi; 

15. wiHuepajiLi iiojiHoro cocTaBa. 

A. Cxewa nepepafiOTKH iiepweDoro cupBH. naK msboctho, iiepneBafi 
noflrpynna xapaKTcpwayoTcn cpaBMTejiino liePoji&iiiHM iihcjiom codcTBon- 
Ho p.3.3, (B ripHpoy^e npaicTiriqacKH He BCTpeqaeTcn iipoMeTuM), cboh- 
CTBa KOTOpbix saueTHO pasjiM^aioTCfi MeiK^y codol^, b qacTiiocTM, BCJie,zi;- 
CTBwe Toro, mto MHorwe cUioMeHTiii odjiajtaioT nepoMeHHOii BajieHTiiocTLW 
(uepHil, cawapHii, eBponwM). 3 to Aejiaei bosmojkhum bo mhotom mmcto 
xHMH^ecKoe BUAejieuMe MHSHBirpiyajiBHBx p,3,3. uepweBOii ii 07 i.rpyiinH. 
IlpeflCTaBjiHeTCH pauHonajiBHoM nocjieAOBaTeJiBHOCTB BbmejieiiHH 3JieMeH- 
TOB, npeflCTaBjieHHafl na pHC. I, KOTopaa oiBe^aei y^ajisHHio BHa^iajie 
HaHdojiee pacnpocTpaHeiiHMx aJieMeHTOB (uepHti, JiaHTan), KOHiieHTpnpo- 
BaHHK) caMapMH H eBpoiiHH flJiH oojiee nojiHoro hx BAeKTpo-xHMMecKoro 
EbwejieHHfl H, HaK0Heii,pa3AeAeHHK) ocraBuieKcn cmoch HaHdojiee (5 jim 3 kmx 
no CBOJicTBaw npaseo^Ma m HeoflMMa. 

B. Gxewa nepepaOOTKH HTTpHOBoro chpbh. MTipneBaa noArpynna 
xapaKTepwayeTCH (Jojibimm ^hcjiom ajieweHTOB, leu dojiee, mto no Bejin- 
MHHe HOHHoro paflMyca k neii npHMUKaei mttphm, SjieHeHTU 3 tom no/t- 
rpynnH oOxasaioT OojibiuoM Ojihboctbk) CBOficTB. nocjieflOBaTejiBHocTB 
onepapHfi paafleneunn no;!irpynnbi noKasana Ha pwc. 2; ona npe/^ycwaT- 
pwBaeT npeasapuTejiBHoe paaflejieHHe CMOcea Ha nacTw c mokbiuhivi hhc- 
jiOM KOMnoneHTOB H OTTieneHHe iipeBajiHpyiomero ajiGMenia - httpmh; 
npesBapHieJiBHoe xpoMaiorpaipHnecKoe KOHueHTpiipoBaHHo Tfls'ejibix sjie- 
ueHTOB noarpynnH ajih dojiee 3$$eKTHBHoro ajieKTpoxnwMecKoro Bbiae- 
jieHHH HTTepdHH H, HaKOHeu, xpoMaTorpa$MHecKoe nojiyqeHHe b hmctom 
BH se Bcex SAGMeHTOB HTTpHeBOK noflrpynnH. 

B. (JxeMa nepepadOTKM cbipBH nojiHoro cocTSBa BKjiMaeT b cedn 
JiHiDB OflHH flonojiHHTejiBHbiii 3Tan - fleJieHHe nojiHOi? cyMWH ?ia pepneByio 
H HTTpHeByio noArpynnbi, qacTPBinu oriMcaHHoe Buine. B ociajiBHOM npo- 
pecc passejieHHH npOBOAMTca no BHiueonHcaHHUM cxeMaw. 

hadjiiOfleHne sa xoaom TexHOjiorwHecKoro npopecca, Mweroiiiee pejibio 
ycTaHOBJieiiMe pacnpeaeJieHMH sAOMeKTOB na Bcex STanax m nojiyneHHe 
naHHBDC flJifl dajiaHcoBHx pac^eTOB, HBJineTCH HeoTBewjieMOM nacTBK) Jiio- 
000 cxewu. B CBfl3H c npe3Bbma0HO0 OJIHSOCTBK) cboMctb P,3.3. Ha- 
wOojiee npocTO h narjiHAHO HaOjiiojieHMe aa pacnpe;!i,eJieHneM BJieMOHTOB 
no xojiy TexHOjiorHH mosct Outb ocymecTEJieno c noMOinBJo pa^HoaKTHB- 
HblX HSOTOnOB. HaMM npHMeHHJIMCB pa^HOaKTMBHHe WyOTOllH p.3.3*. 
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nojiytieiiHbie a ochobiium b H^epiioM peaKTope no -peaKanM. 3 tot 
nyii. ocoOeiiHO y^ooen Bcjie^CTBHe BOSMoacHocTM HcnojiLsoBOHHn cpaBUH- 
TOJIBHO KopuTKoxcMBymia H30TonoB, ncpMOfl iiojiypacna/ia KOTopux cpaij- 
HHM c pMTeJiLHOcTLK) TexHOjiorMnecKHx onepauHti h, coo-rneTCTBejiHo, 
npaKTHnecKH HCKJiioqaeT bobmokhoctb pa^HoaKTOHoro aarpAanenMH npo- 

flyKTOB, HaOJIlO^GHHfl 38 IIOJIHUTOH O^Gpa^H^I OTflGJIGHHH JiaHTOfia 
npHMeHfiJicn hbotoii jiaiiiaH - I4U, b ajdGKTpoxHMMnecKMx npoitGccax 
Mono jiB30Ba JIM paflHoaKTHBHue caMapH« - 158 hjih MTTepO‘M« - 175, iipw 
OT^lGJIGHHH HTTpUJI y^OOHO nOJIBBUBaTBCH HTTpHGM - 90, HB/lHK)ll{MMCfl 
floqepHHM iipoayKTOM pacna^ia pa^MoaKTOHoro cTpoHnnH. a xpoMaTorpa- 
(pH^ecKMx oiiHTax, cBflaaHHUx c paaflejioHHeM CMeceH hgckojibkhx p,3.3. 
MUJCHO HCnOJIB30BaTB H HBOTOIT, HaiipHMep, O^HOrO 1/13 npOMeKyTOH- 

Hbix 3JleMGHT0B. OflHaKO HGpeAKO npG^illuyTMTeJlBHee BBOflHTB O^lHOBpe— 
MeHHO HeCKOJiBKO paflHOaKTHBHUX HSOTOIIOB H 0npe;ZieJIflTB GO;5ep3KaH.He 

Aaifloro H3 HHx B $HjiBTpairax no aHGprmi nsjiy^enHH, HoKoiopue pe— 
SyjIBTa TH npUMCHGHHfl pajUMOaKTMBHHX HSOTODOB npH nojiyneHHH nWCTBIX 

p.3.3. dbuiH uCBeineHBi aaMH a onennajiBHOH ciaTBe ^76), 

yivBCTHu uTMOTHTB, 4TU noMHMo HaojiiofleHMfl 33 pacnpe;aejieHHeM 
p.3«3. no xo^iy nponecca HcnojiBaOBaHne pa/iHuaKTHBHbix MSOTonoB noa- 
bojihgt nojiynuTB h HOKOTupHe Aannue anajiMTi'inecKoro xapaKiepa, Ha- 
pflfly c cuneTaHHew MCTOflOB MOHoooMeHHun xpowarpapa c HBOTonnbiM 
pa3<5aBJieHMeM, nosBOJiaiomHM b OTflejiBHbix cjiynanx aobojibho Tonno onpe- 
aexHTB coflepsaHHe ncKOMoro 3JieMeHi-a b cmgch (77;, MaMapeane hh- 
TeHCHBHociM pa^iHoaKTHBHoro M3JiytieHMfl npodH no cpaBneiniio c aiajio- 
HOM nosBOjiaeT cpasy ycTanoBHiB KOHuenTpanHio MCKOMoro 3JieMeHTa 
B pacTBopG, a npH ^[onojiHHTejiBHou onpeaejieHHH BecoBofi KonneHTpa- 
u,m - H OTHOCMTejiBHoe cosepjKaHHO ajiGMeHTa no OTHomeHHjo k spyrnu 
p.3,3, OflHaKO B nncTO aHajiMTHnecKOJi njiane, ocodenHO - ^jih danan- 
COBHX pacneiOB, cyinecTBennoe snaneHMe hmoiot XMMHuecKHo, $h 3 hko- 
XHMHnecKne h $H3HnecKHe MeTOflbi anajiHaa, 

B cHJiy npesBbinawHo dojiBioro cxo;!icTBa xwi^iinecKKx CBoi^cTB Bcex 
p.3.3. M3BecTH0 orpaHMnoHHoe nHCJio peaKitHM jihuib na HOKOTopbie M3 
HHX (78), BcjiG^CTBHe JierKoro nepoxo^a b noTupoxBajiGTHOG cocTOHHHe 
TOjiBKO nepwil MOKGT duTB OucTpo H c flocTaionHOii TonHOCTBK) onpo^ie- 
JieH KOJiopMMeTpHnecKH (79, 80). 

FjiaBHoe 3HaneHHe b aiiajiHse cMeceM, p. 3 . 3 * hmgiot ^HSHnecKne 
MOTOSM; peHTreHOcneKTpajiBHLiM, cneKipajiBHHfi, cneKTpo(|)OTOMerpHnecKM0 
JiK)MHHecqeHTHHM H aKTMBanHOHHbiH, 0;o[HaKO HandojiBinee pacnpocTpaHeiiKe 
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M npHLieHenHe ksk unajiHsa CMoceii OKuceii p.s.rj., tqk w b anajiviLi,. 
MHHepajiOB, nopofl m npojyKTOB npoMbi/uieHnoti nepepaooTKM l ojiynuji 
3MMCcMoiiiibiH peHTreHOcneKTpa:iBiibiM uexofl jaajiMsa c nepBimHi>ii.i bob- 
OyKflet'.neu cneKTpa (8I,8E)^ paapadOTaiiHLiR b HHCTWTyTe reoxMMMw h 
anajiMTimecicoti xmmiih All CuCP BaMiiiuTetiHOM m TypancKoli (83) . 

unpe^ejieHMe OTiiocMTejiBiioro coaepMHMH coriocTaEJiiieMLix p.B.a. 
no Be^H^Mlie OTHOClITeJIBHOU MIITGHCMBHOCTM MX .IHIIWW HpOM:' BO,T,HTCfl 
pacMOTHUM nyTGM. npH 3T0M ymiTUBaeTCfi aaKOHOwepnoe HSMeiieiiwe 
HHTeHCi-lBHOCTM CiieKTpaJIBHLlX JIMHHK ajIGMeilTOB 110 GIieKTpy, CpOAHAH 
apHipMOTHyecKaH omHOKa eswuMmioro onpejiejieHiifl OTHOCMTeJiBHorn no- 
flepKanHfl p.3.3. cocTaBJiflOT + b% OT onpefleJineMofj BejinnwHu, Mya- 
CTBMTejiBHOCTB Meio^ia Oflfo, unnaKO ajih BLinojiHenufl anajinaa c yna- 
saiiHoii BLiuie TonnocTBio hmsiumH upeAen ccaepMaiinH naiicfloro p.a.a. 
-0,2%. AnajiMO nopcji, MHHepajiOB h ;np, npoO, b KOTopux p.a.a. npn- 

CyTCTByiOT B MeHBUlMX KOJlMWeCTBax, IipOBO^MTCH C npe^lB^pHTOJIBHUM XH- 
MunecKHM oooraiUGHMeM aHajiHSMpyeMoii CMecM ainx ajiGMeiiTOs. 

njio.noTBopHbiM OKaaajiocB npMMeneHwe cneKTpaJiBKoro auncciiOnHoro 
ueTu^a K anajiMsy cjiokhhx ghctgi/i p.a.a, (86, 87,88) . PaspaOoTaH- 
HHM niBanrepasae (89) Meiofl c McnojiBaoBanneM iuiyTpe'inwx cTannap- 
TOB aaji BOSMOEHOCTB ObiCTporo Ka»iecTBeHHoro H KOjiiinecTLeHHoro jHa- 
jiwaa CMeceH p.s.a. npw oiipeAejieHWM wajibix npHi.iecoii i' micTioc npe- 
riapaiax h c HeKOTOpm/iW HeOo.iBiuHMH orpaHHneHUHMW - auajinaa Miioro- 
KOMnOIieHTHbtX CMGCeri C ripHMepHO yKHHBaJlGHTIlLlblH KOHUeiiTpamiHMIl OT- 
aejiBHBix aieMeiiTOB, 

AnajiMB oOpaauoB p. 3 . 0 . b BWfle cweceJl 1 : i oKnc.ia c rnaijn- 
TOM npM ncnojiB30BaHMM cneKTporpaj^a 11011-22 luin HCII-bi c Kai-iepaMii 
c pasjiHMHUM '.pOKycHbiM paccTOHHiieM ooecneniibacT xop ^luo BOcnponaBO^iH-- 
Mbie peayjiBTaTbi. ^yBCTBMTejiBnocTB cneKipajiBHoro BMiicciiOHiioro uiipe- 
sejieHHH npn aHajinae wajiHx npHMecen b miictlix iipunapaTax p.s.a. 
ciieuM^Hyna ;ajifl nam^ioH KOHKpeTHow cHCTeiiH, ho b cpefliiei;. cocTaBJineT 
0,05 - 0,01%. 

8 nocjieflHee BpewH fljia uejiefl anajiKiaa p.3.3. Hanaji n])iiMeiiflTBCH 
aKTHBauHOHHhiii ueTO^ anajiHsa. iiajinnHe jjCHOf/.eHajiBHwx nncpHLix ceoiIcte 
y pfl^a p.3.3. yie nosBOJiMO nuOBJieBy (9i) pgiuhtb oajiaMy onpe/iGBo- 
HHfi 3TMX ajiawenTOB B cneuMajiBHHx MaTepiiajiax h bopHy, bailey w 
Kooajiaaoe (92) npoBepHTB bosmoihoctb uHajinaa cmgch p.3.3. npH 
HCnOJIBSOBaHMM JiaCopaTOpHOrO WCTUqHHKa HeriTpOHUB MaJiOS MOIUHOCTH. 
I]poBe4eHHoe PflfiyxHHHM Mccjie;^OBaHwe nuH nOBUuiGHHOM noTone Heiiipo- 
HOB BHHBHJIO BOSMOKHOCTB MCn0JIB30BaHHH STOBO MBTOfla ZPIH aHaJIHaa 
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peHTreHocneKTpajiBHo qHCTtJx npenapaioB p.a.a., T.e. b odjiacTM co- 
TtcpKaHHH npMMecGtl 0,1%, Bbuio nonasaHO, hto /ijih odecnGyeiiMH 
yHHBepcajiBHOCTH onpeAGJieHHfl TpecJyeTcn xpoMaTorpa^wqecKoe paaaejie- 
HHe aiCTHBHpOBaHHMX OdpaaaOB AJIH pa^HOaKTHBHUX HSOTOnOB 

OT;ie;iBHiix: aaieMCHTOB. Kan BUflCHeno, b HeKOTopiix cjiyqaHx moiho onpe- 
A6JIHTB no ^-cneKTpaM ujih no kpmbum pacna;D[a c nyBCTBWxejiBHOcTbK) 
0,01 - 0,001%. 

XpoMaxorpa^nnecKOe ;aejieHHe aKTHBHpoBanHOtt HeftTpOHauH okhcw 
ap(5HH, npoBesennoe npa ycjiOBwnx, ocJecnenHBaiomHx npeunanoHnoe ko- 
JumecTBOKHoe paasejieHHe coce;^HMx p.3,3,, nosBOJineT onpe^ejiHTB b 
apduH v.7i0 %Tu M ^ b 10~^% Ho • KojinqecTBeHHHe naue- 
peHHfl jejiaBTCH no OTHOCMiejibHOMy Mexofly cpaiHeHMeM co CTaHflapxa- 
MH onpeflejineuBDc aneiieHiOB, odJiyneHHbiMH b tgx kg ycjiOBHnx. 

B CoBeiCKOM CoH)3e opranMaoBano npoii3Bo;iCTBO HH.ziHBHflyajiBHHx 
peaKoaoMejiBHwc aneMeHxoB, y^OBJiexBopnioinHx paanoodpaanuM ipedosa- 
HHHM paaniWHwx npouHmjieHHBix npe^npHSTHfl h Hayqno-HccjieflOBaxejiB- 
CKiK yqpeacfleHHM. 
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